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Lighting 


Temperature Range 


Visibility in Snow 
(Statute Miles) 


°C 


°F 


Heavy 2 


Moderate 2 


Light 2 


Darkness 


-1 and 
above 


30 and above 


<2 


2-4 


>4 


Below -1 


Below 30 | 


<1 


1-2 1/2 


>2 1/2 


Daylight 


-1 and 
above 


30 and above 


<1 


1 -2 


>2 


Below -1 


Below 30 


<1/2 


1/2-1 1/4 


>1 1/4 



Fig.1 



OAT 


ISO Type II 
Fluid Concen- 
tration 
Fluid/Water 
(Vol%/Vol %) 


AP^OXnvlATE HOLDOVER TIMES ANTICIPATED UNOER VARIOUS WEATHER 
CONDITIONS 

(hours: minutes) 


°C 


» 


'Frost 


Freezing 
Fog 


Snow 
(including 
snow grains) 


"Freezing 
Drizzle 


Light Freezing 
Rain 


Rain on 
cold 
Soaked 
Wing 


Above 0 


Above 32 


100/0 


12:00 


0:35-1:30 


0:20-0:55 


0:30-0:55 


0:15-0:30 


0:05-0:40 


75/25 


6:00 


0:25-1:00 


0:15-0:40 


0:20-0:45 


0:10-0:25 


0:05-0:25 


50/50 


4:00 


0:15-0:30 


0:05-0:15 


0:05-0:15 


0:05-0:10 




0 to -3 


32 to 27 


10O/0 . 


8:00 


0:35-1:30 


0:20-0:45 


0:30-0:55 


0:15-0:30 


75/25 


5:00 


0:25-1:00 


0:15-0:30 


0:20-0:45 


0:10-0:25 


50/50 


3:00 


0:15-0:30 


0:05-0:15 


0:05-0:15 


0:05-0:10 


Below 
-3 to -14 


Below 27 
to 7 


100/0 


8:00 


0:20-1:05 


0:15-0:35 


—0:15-0:45 


—0:10-0:30 




75/25 


5:00 


0:20-0:55 


0:1S0:25 


—0:15-0:30 


—0:10-0:20 


Below 
-14 to -25 


Below 
7 to-13 


100/0 


8:00 


0:15-0:20 


0:15-0:30 


Plppl 


PI 






Below -25 


Below -13 


100/0 


ISO Type II fluid may be used below -25°C (-13°F) Provided the freezing 
fluid is at least 7°C (13° F) below the OAT and the aerodynamic acceptance 
met. Consider use of ISO Type 1 fluid when ISO Type II fluid cannot be used i 


point of the 
i criteria are 
see table 3) 
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METAR info 
Tempe- 
rature: 0,1 °C 

METAR info 
Type of 
precipitation: 
Sleet 



If deemed to 
be light it is 
to be treated 
as light free- 
zing rain 
(first 

estimate) 

i 



Equivalent type 
of precipitation: 
Light freezing 
rain 
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Reference tables 
for HOT as a 
function of the 
temperature 
and one of six 
types of pre- 
cipitation gives 
for: Light freezing 
rain above 0 °C 
a durability 
interval of 1.5 
to 30 minutes. 



Reduced 
guiding HOT 
provided wind 
or humidity is 
deemed to be 
high: 5 to 30 
minutes 
(second 
estimate) 



Fig. 3 



The pilot's esti- 
mate of the 
weather situa- 
tion in the light 
of visibility from 
the cockpit: the 
amount of sleet 
is rather light 
to medium 
(third estimate) 



The number of 
minutes to elapse 
before the pilot 
has to either 
takeoff or go 
back for renewed 
de-icing is deemed 
to be close to the 
lower limit of the 
interval: Herein 
7 minutes 
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EXCERPT OF DETAILED HOLDOVER TIMES ANTICIPATED UNDER VARIOUS WEATHER CONDITIONS AS A FUNCTION 
OF OAT, ISO FLUID TYPE PRECIPITATION TYPE, ICE CONTENT FACTOR AND EQUIVALENT LIQUID WATER CONTENT . 



\ PRECIPITATION TYPE 


Freezing 
Fog 




Snow & Snow Grains Including 
Sleet, Hall, Ice Pellets, Ice Crystals 


\ Ice Factor 


0 


1 


2-3 


0-1 


2 


3 


4 


5 


6 


7-8-9 




Equivalent 
w liquid 
\ water 

\ mm/hr 


< 
1 

mm 


1 to 
2,5 
mm 


> 

2,5 
mm 


0,1 
to 0,4 
mm 


0.4 
to 0,8 
mm 


0,8 
to 1,2 
mm 


1,2 
to 1,8 
mm 


1,6 
to 2,0 
mm 


2,0 
to 2,5 
mm 


Above 
2,5 
mm 


OAT ISO Fluid \ 
'C Concentration. 






















Above 0 


1Q07D \ 


1:10- 
1:30 


0:50- 
1:10 


0:35- 
0:50 


0:5O- 
0:55 


0:45- 
0:50 


0:40- 
0:45 


0:35- 
0:40 


0:30- 
0:35 


0:25- 
030 


0:20-. 
025 




75/25 


0:45- 
1:00 


0:35- 
0:45 


0:25- 
0:35 


0:35- 
0:40 


035- 
0:40 


0:30- 
0:35 


0:30- 
0:35 


0:25- 
0:30 


0:20- 
0^5 


0:15- 
0:20 




50/50 


025- 
0:30 


02O- 
025 


0:15- 
0:20 


0:10- 
0M5 


0:1 0- 
0:15 


0:io- 
0:15 


0:05 
0:10 


0:05 
0:10 


0:05 
0:10 


0:05 
0:10 


Oto-3 


100/0 


1:10- 
1:30 


0:50- 
1:10 


0:35- 
0:50 


0:45- 
0:50 


0:40- 
0:45 


0:35- 
0:40 


0:30- 
0:35 . 


0:25- 
0:30 


0:20- 
025 


020- 
025 




75/25 


0:45- 
1:00 


0:35- 
0:45 


025- 

0:35 


0:25- 
0:30 


025- 
0:30 


0:20- 
025 


0:20- 
025 


0:15- 
0:20 


0:15- 
020 


0:15- 
0:20 




50/5O 


0:25- 
0:30 


0:20- 
0:25 


0:15- 
0:20 


0:10- 
0:15 


0:10- 
0:15 


0:10- 
0:15 


aos 

0:10 


0:05 
0:10 


0:05 
0:10 


0:05 
0:10 


-3 to -14 


100/0 


aso- 

1:05 


0:35- 
0:50 


0:20- 
0:35 


0:30- 
0:35 


0:25- 
0:30 


0:25- 
0:30 


020- 
0:25 


0:20- 
025 


0:15- 
0:2O 


0:15- 
0:20 




75/25 


0:40- 
0:55 


0:30- 
0:40 


0:20- 
0:30 


0:2O- 
0:25 


020- 
0:25 


0:20- 
0:25 


0:15- 
020 


0:15- 
0:20 


0:15- 
0:20 


0:15- 
0:20 


-14 to -25 


100/0 


0:15- 
0:20 


0:15- 
0:20 


ais- 

0:20 


0:25- 
0:30 


025- 
0:30 


0:20- 
0:25 


020- 
0:25 


0:15- 
0:20 


0:15- 
0:20 


0:15- 
0:20 



Fig. 4 
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Apparatus 1 



Apparatus 2 



1 



Combination unit 



Parameters 



Hold Over time 
(HOT) 



Composition of 
precipitation 



Cone, and type of 
anti-icing liquid 



Computer 



Apparatus 1 



Apparatus 2 



Combination unit 



Result now 

Projected 
result 
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11 

/ 



The measure- 
ments made by 
apparatus 1 of 
airborne snow 
with the reflec- 
tivity of super- 
cooled raid and 
conductivity of 
the amount that 
hits a heated 
surface and the 
temperature of 
a second not 
heated surface 



\ 



The measure- / 
ments made 
by apparatus 2 
of the weight 
of the amount 
of snow and 
rain that 
settles on the 
surface in case 
of a relatively 
slow move- 
ment: 100 
g/m 2 /5 min = 2 
mm/time water 
equivalent. 



12 



13 



The type de- 
termination of 
apparatus 1 : 
Sleet mixture 
of snow and 
rain changed 
due to the high 
measurement 
of adhesive 
capacity by 
apparatus 2 
into: Sleet mix- 
ture of snow 
and super- 
cooled rain. 



Further 
measurement 
by apparatus 
2 of the weight 
of the snow 
and the water 
blown or whir- 
led off in case 
of a compara- 
tively quicker 
movement, 
here 25% 



15 

/ 



Foregoing 
type determi- 
nation chan- 
ged due to 
reasonable 
change in 
weight by the 
quicker mo- 
vement into: 
sleet mixture 
of both snow, 
rain and 
super-cooled 
rain, of which 
75g = 1.5 
, mm/hr 



14 



Wide 

intervals of 
experience 
for snow 
content on 
the basis of 
visibility of 
snow: 
Visibility 3 
statute miles 
yields 1-2.5 
mm/hr snow. 



16 



20 



18 

/ 



Wide intervals 
of experience 
for durability in 
case of snow 
admixed with 
rain and glaze: 
Here 15-30 
min. 



Narrow well 
defined HOT 
as a function of 
de-icing 
concentration 
\J (75%/25% of 
water) and 
amount and 
adhesive 
capacity for the 
now more 
specific three 
componts of 
the precipita- 
tion: snow, rain 
and super- 
cooled rain: 
Here 75g=75% 
of max 100 g, 
so HOT beco- 
mes 25% of 30 
min=8min±2 
kmin: 6-10 min 
ue to weig- 
hing accuracy 
being ±2 g. 



Desired dura- 
bility: Here 12 
min. 



20 



Necessary de- 
icing-mixing type 
and concentra- 
tion for achie- 
ving desired 
durability: Here 
12 min is right 
between the 
calculated 8 min. 
in case of 75% 
de-icing and 
correspondingly 
16 min at 100% 
de-icing, and 
consequently 
necessary de- 
icing is 88% de- 
icing/12 water 
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A 

21 



Measurements 
by apparatus 1 
of temperature, 
reflectivity and 
conductivity of 
airborne pre- 
cipitation on 
heated surface 
and ensuing 
type of precip- 
itation. 



22 



23 



\ 



Measurements 
by apparatus 2 
of adhesive 
capacity of 
adsorbed pre- 
cipitation in 
case of a typi- 
cal movement 
and ensuing 
type of 
precipitation. 



24 



Wide experien- 
ce intervals for 
amount of 
precipitation 
on the basis of 
visilibity of 
snow. 



25 



Narrow well- 
defined HOT 
intervals as a 
function of well 
defined type, 
amount and 
adhesive 
capacity of 
precipitation 
and wide 
experience 
values. 



Wide experien- 
ce intervals for 
durability on 
the basis of 
type of precipi- 
tation and 
temperature 



Base 

containing 
previously 
accomplished 
HOT on the 
specific 
locality as a 
function of 
type and 
adhesive 
capacity of 
precipitation. 



/ 



27 



29 

/ 



More well- 
defined HOT 
interval on 
the specific 
locality when 
measurement 
was 

performed 




Desired 
durability 



More reliable 
de-icing-mixture 
type and 
concentration 
for achieving 
desired 

durability on the 
specific locality 
at the point in 
time when 
measurement 
was performed 



Projected HOT 
interval on the 
specific locality 
in relation to 
time of 

measurement 
and historic 
values. 



/ 



Requisite de- 
icing-mixture 
type and 
concentration 
for achieving 
desired 
durability on 
the specific 
locality at 
other points in 
time. 



30 



28 



26 
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